Sondrestrom observations show that a characteristic F-region signature of the interaction between the magnetosphere and ionosphere is a narrow band of elevated electron temperatures. Its location is associated with the ion convection reversal in the morning and evening convection cells. Typically, near 500 km altitude, the temperature is 3500 to 4000 K. However, on 24 April 1983, a geomagnetically very active day with Kp values of 6-during the period of interest, the electron temperature reached 6000 K in the afternoon convection reversal. The ion velocities were between 1 and 2 km/s on both sides of the reversal. There was considerable soft particle precipitation and a large downward heat flux of 0.3 erg/cm2-s at 450 km. These high temperature electrons then transferred 0.5 erg/cm2-s to ions and neutrals between 175 and 550 km, which represents a very sizeable perturbation to the thermosphere.
Introduction
An electron temperature of 6000 K at 500 km altitude is very unusual. Typical daytime temperatures, with solar input alone, are 2000 to 3500 K [Schunk and Nagy, 1978] . Typical daytime temperatures at Sondrestrom, when there is soft particle precipitation, are 3500 to 4000 K [Wickwar and Kofman, 1984] . Similar temperatures have also been observed at higher altitudes, in a region identified as the cusp, from ISIS 2 [Titheridge, 1976] and DE 2 [Brace et al., 1982] . The very high 6000 K temperature has been observed near 800 km in a SAR arc [Kozyra et al., 1982] , near 500 km in a type A red aurora at Chatanika on 5 March 1981, and near 400 km in the August 1972 storm [Fontheim et al., 1978] .
In this paper we examine the conditions under which this unusual event occurred at Sondrestrom, the associated heat flux into the electron gas, and the energy transferred from the hot electrons to the other atmospheric constituents. But first, we describe the analysis procedure.
standard procedure. In order to gain greater confidence in the results, we derive the heat flux in two ways. First we find the heat flux from the electron thermal conductivity and electron temperature gradient [Schunk and Nagy, 1978 , and references therein]. This method applies at all altitudes, but requires evaluation of the temperature gradient along the magnetic field line. Second we assume that the heat flux is constant along the magnetic field and that the thermal conductivity for a fully ionized gas applies. We then integrate the heat conduction equation, solving for the constant heat flux in terms of the electron temperature at two altitudes [Schunk, 1983] . This method is simpler because it does not require the gradient, but is limited to the region above the F-region density peak. To find the electron temperature gradient needed above, we make a least squares fit of spline functions to the electron temperature profile. The same type of fitting is also performed on the ion temperature profile. In addition to finding the gradient, the resultant smoothed electron and ion temperatures can be combined with the ion energy equation, in a manner similar to that of Bauer et al. [1970] , to derive the exospheric temperature Too. A good value for Too is obtained, provided the ion temperature is not increased by Joule heating, i.e., when ion velocities are small. We use this exospheric temperature as an input to the Jacchia [1971] model atmosphere to obtain neutral densities and temperatures. The three temperature profiles, electron densities, and neutral densities are then combined to calculate the energy loss rate from electrons to ions and to neutrals produced by collisions [Schunk and Nagy, 1978] . This parameter is useful because it gives the net energy deposited in the electron gas from all sources, local and nonlocal. Because most of this energy is transferred to the neutrals, it also gives a lower bound to the energy deposited in the neutrals from these same sources.
Observations and Discussion

Method
The data were acquired at Sondrestrom in a general survey mode . Many of the analysis procedures used are also described in Wickwar et al. [ 1984] and the references therein. However, they have been extended recently in ways that we will briefly summarize. In Figure 5 we show the energy loss rates. Again, the rate at the higher altitudes is greatly elevated on 24 April 1983 compared to 23 April 1983. The values integrated between 175 and 550 km are 0.5 ergs/cm2-s and 0.2 ergs/cm2-s, respectively. However, these values could be more subject to systematic errors than the heat flux. Such errors could arise from the neutral density in the model, the ratio of molecular to atomic ions in the data reduction, or the To•. The first two are most likely in opposite directions; the third is small. Overall, we estimate the uncertainty to be no worse than a factor of two and probably to be better than that. As expected, the height integrated energy loss rates (equal to the net energy input rates) are larger than the heat fluxes. The difference includes energy deposition from solar EUV and particle precipitation. The heat flux appears to provide a very significant contribution to the total energy input on 24 April 1983, but only a minor one on 23 April 1983.
Finally, the total energy input to the F-region electrons is very large on both days, but especially so on 24 April 1983. Most of this energy will end up in the neutrals, where it will create large perturbations. For instance, we calculate 41 kR of 6300-A emission because of thermal excitation.
Other perturbations might occur in the neutral temperature, composition, and winds.
Summary
In the daytime very high latitude ionosphere, we show two examples of Te profiles with greatly elevated values above 300 km, reaching 6000 K at 500 km. The heated electrons occur in a region 150 km wide located at the convection reversal in the afternoon convection cell. This large temperature increase results from energy input from particle precipitation and from downward heat flux. We determine that the latter at 450 km is 0.3 ergs/cm2-s and the total energy absorbed by electrons between 175 and 550 km is approximately 0.5 erg/cm2-s. This significant energy input is passed on mostly to the neutrals thereby also causing major perturbations in the neutral atmosphere.
